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Executive  Summary 

We  have  acquired  an  Auger  Electron  Spectroscopy  Microprobe  Analysis  System  for 
elemental  and  bonding  analysis  of  electronic  materials,  equipped  with  specimen  stage, 
ion  beam  depth  analyzer,  and  ultrahigh  vacuum  (UHV)  preparation  chamber  interfaced  to 
an  existing  UHV  scanning  electron  microscope.  The  specific  equipment  purchased  is: 
JEOL  USA,  Inc.  Auger  Electron  Spectroscopy  Depth  Profiling  Hardware  and  Software 
for  the  JAMP-7800F.  Its  acquisition  enhances  a  number  of  DOD-fimded  programs  and 
student  training  that  involve  development  of  high  power  and  high  frequency  electronic 
materials  with  superior  performance,  especially  improving  the  state-of-the-art  and 
availability  of  radiation-tolerant  semiconductor  electronics  for  applications  in  the  space 
environment. investigators . 
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We  have  acquired  an  Auger  Electron  Spectroscopy  Microprobe  Analysis  System  for 
elemental  and  bonding  analysis  of  electronic  materials,  equipped  with  specimen  stage, 
ion  beam  depth  analyzer,  and  ultrahigh  vacuum  (UHV)  preparation  chamber  interfaced  to 
an  existing  UHV  scanning  electron  microscope.  Its  acquisition  enhances  a  number  of 
DOD-funded  programs  that  involve  development  of  hi^  power  and  high  frequency 
electronic  materials  with  superior  performance,  especially  improving  the  state-of-the-art 
and  availability  of  radiation-tolerant  semiconductor  electronics  for  applications  in  the 
space  environment.  This  facility  establishes  the  leading  facility  for  nanometer  —  scale 
chemical  and  electronic  structure  characterization  at  any  university  and  at  modest  cost. 
The  proposed  instrumentation  has  been  combined  with  a  25  keV  scanning  electron 
microscope  employed  for  high  spatial  and  energy  resolution  cathodoluminescence 
spectroscopy.  This  facility  is  unique  in  its  capability  to  detect  optical  emission  from 
electronic  defects  and  band  structure  extending  from  the  surface  into  the  bulk  of 
semiconductor  and  insulator  multilayer  structures  with  nanoscale  resolution.  The 
combination  of  facilities  is  providing  state-of-the-art  correlations  of  local  chemical 
composition,  bonding,  and  potential  with  electronic  traps  within  the  field  and  gate  oxides 
of  CMOS  device  structures  and  at  GaN  and  GaAs  transistor  interfaces.  The  facility  has 
already  been  used  extensively  to  study  the  electronic  properties  of  advanced 
semiconductors  such  as  GaN,  AlGaN,  and  SiC,  their  heterojunctions  and  their  interfaces 
with  metals.  This  instrument  will  also  benefit  a  number  of  other  AFOSR  investigators 
studying  corrosion  inhibitors  for  high  strength  A1  alloys  in  aerospace  applications.  It  has 
been  installed  in  a  multidisciplinary  laboratory  and  available  to  researchers  froni  several 
departments  at  Ohio  State,  Vanderbilt  University,  North  Carolina  State  University,  UC 
Santa  Barbara,  Ohio  University,  the  University  of  Cincinnati,  as  well  as  the  Air  Force 
Research  Laboratories  at  Wright  —  Patterson  AFB.  Hence,  the  acquisition  of  this 
instrumentation  provides  world-class  and  unique  facilities  in  the  area  of  electronic 
materials  characterization  to  a  diverse  community  of  AFOSR-  and  other  DOD-fimded 
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